Differential regulation of apoptosis in the normal human adrenal gland.
Analysis of apoptosis in the human adrenal appears to be of eminent importance in the understanding of adrenal structure, zonation, and function. In this study we investigated the programmed cell death of normal adrenal tissues on the basis of apoptotic index by the nonradioactive in situ end labeling of DNA fragments, proliferating cell nuclear antigen, (PCNA), CD95 (cluster of differentiation), major histocompatibility complex class II immunohistochemistry, and ultrastructural analysis. The highest apoptotic index was detected in the outermost zones of the adrenal cortex, mainly in the zona glomerulosa. A labeling index of 50.46 +/- 5.22% (mean +/- SEM) for zona glomerulosa, 9.36 +/- 1.68% for zona fasciculata, 3.90 +/- 0.78% for zona reticularis, and 7.37 +/- 1.62% for the zona medullaris was found. Immunohistochemistry was used to distinguish between apoptotic and S phase cells. Positive anti-PCNA staining occurred in the inner cortical zones, whereas anti-CD95 signals appeared throughout the whole cortex, albeit at a much weaker level. MHC class II expression, which is known to be associated with programmed cell death, was demonstrated in the inner cortical zone. The data showed that mechanisms of cell death other than necrosis occur in the adrenal. In conclusion, we found a differential regulation of cell death for each zone of the adrenal cortex; the old theories of adrenal zonation (migrational vs. zonal or transformation theory) may, in fact, correlate with each other.